Characterization of a response regulator protein that binds to Anabaena sp. strain L-31 kdp-promoter region.
The potassium dependent adenosine triphosphatase (Kdp-ATPase), encoded by the kdp operon, is a potassium uptake system found in several prokaryotes. The cyanobacterium Anabaena sp. strain L-31 shows the presence of two kdp operons (kdp1 and kdp2) of which the kdp2 is predominantly induced in response to potassium limitation or desiccation stress. Two ORFs, encoding a sensor kinase and a response regulator, respectively, were identified upstream of the kdp2 operon in Anabaena sp. strain L-31. The response regulator protein, tagged with 6 additional C-terminal histidine residues, was over-expressed in Escherichia coli and purified by affinity chromatography. Employing the protein-specific antiserum, the response regulator protein was detected in Anabaena L-31 cytosolic fractions. The response regulator protein bound to the kdp2 promoter region with higher affinity than kdp1 promoter region. Addition of acetyl phosphate increased the ability of the protein to bind to kdp2 promoter region by several fold, suggesting a phosphorylation-dependent binding of response regulator to the promoter. These data implicate the response regulator protein in regulation of kdp2 expression in Anabaena sp. strain L-31.